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Introduction
This article focuses on an apparent conflict between the standard trade theory and available empirical evidence on factor flows. Theoretically, capital and labor flows must be substitutes: firms looking for workers available outside their country can attract them, generating immigration, or invest in the countries where workers are available, generating outward capital flows.
1 Thus, capital and labor flows tend to move in opposite directions (Heckscher, 1919; Ohlin, 1933; Mundell, 1957; Flatters, 1972; Wong, 2006) .
2
This theoretical prediction is not confirmed by available empirical papers, which find that factor flows are either substitutes (they move in opposite directions) or complements (they move in the same direction), depending upon the skill content of migration. Studies carried out so far propose two main results: substitution between unskilled migration and foreign direct investment (FDI) toward migrants' origin countries (El Yaman et al., 2007; Kugler and Rapoport, 2007) and complementarity between skilled migration and FDI from migrants' origin countries (Docquier and Lodigiani, 2010; Foad, 2012; Gheasi et al., 2013; Hoxhaj et al., 2015) .
3
In order to reconcile the standard trade theory with these empirical results, we develop a two-country general equilibrium model resting upon the Heckscher-Ohlin framework in which differences in factor endowments between countries are sufficient to explain factor flows. The intuition behind our model is that, even if a firm invests in a developing country for benefiting from cheap unskilled labor, it needs skilled labor for managing the production process. If skilled labour is too scarce in the developing country, the firm will have to attract it from a developed country.
Then, we consider three factors -capital, unskilled and skilled labor -and two transportable goods, both internationally traded. The first good is produced from labor only, skilled and unskilled workers being perfect substitutes in this sector. The production of the second good combines capital and labor, skilled and unskilled workers being perfect complements. The first industry could be akin to an exportable tertiary sector, the second one could be akin to an industrial sector where skilled workers are needed for managing the production process, hence the complementarity between the two types of labor. We assume a developing country called South, amply endowed with unskilled labor and poorly endowed with skilled labor; and a developed country called North, poorly endowed with unskilled labor and well endowed with skilled labor.
1 Capital flows and labor flows are substitutes (complements) if an increase in the volume of one leads to a decrease (increase) in the volume of the other one (Wong, 2006) . As an example, let us consider two countries denoted A and B; country A is capital abundant and country B is labor abundant. Assuming identical technologies across countries, returns to capital are higher in country B and wages are higher in country A. Thus, capital moves from A to B, and labor moves in the opposite direction. Then, capital and labor flows are substitutes (complements) if an exogenous increase in the capital flow from A to B generates a decrease (increase) in the labor flow from B to A. See Felbermayr et al. (2012) for a thorough discussion of the concepts. 2 The literature initiated by Mundell (1957) and Flatters (1972) focuses on the degree of substitution between trade and factor mobility. It is only recently that trade theorists have focused on the link between factor flows (Wong, 2006; Felbermayr et al., 2012) . 3 A number of studies also find a link of complementarity between skilled migration and FDI toward migrants' origin countries which is mainly due to network effects (El Yaman et al., 2007; Kugler and Rapoport, 2007; Javorcik et al., 2011) . This literature is presented in Section 2.
2
Assuming that factors are imperfectly mobile between countries -firms ask for a risk premium for moving capital to the South and migrant workers must cover a migration cost -we find that capital flows and unskilled labor flows are substitutes, and that capital flows and skilled labor flows are complements.
Let us illustrate our results with a reduction in political barriers between the two countries that are at equilibrium (both being abundant in capital). When the risk premium decreases, returns to capital increase in the South, so that some firms relocate to the South. Unskilled workers are now more demanded in the Southern industrial sector, which generates the return of Southern migrants from the North. Skilled workers are also more demanded because these firms need qualified workers to implement their technology and to manage their foreign workforce. This generates the migration of Northern skilled workers to the South. The article is structured as follows. In Section 2, we examine the literature and the contribution of our paper. In Section 3, we introduce the two-country model. In Section 4, we introduce factor mobility in the model and analyze the effects of factor transfers the relationship between factor flows. We conclude in Section 5.
Substitution and complementarity between factor flows

Empirical evidence on the FDI-migration nexus
A small number of empirical studies finds that FDI and migration are substitutes, which is in line with the theoretical predictions of the standard trade theory. Aroca and Maloney (2005) evaluate the mechanisms through which FDI and trade from the United States (US) to Mexico impact migration in the reverse direction. They show that a greater exposure to FDI and trade deters migration, the effects being partly at play through the labor market. In a management 4 Laczko and Brian (2013) emphasize that North-South migration consists mainly of return migrants, young professionals in search of new opportunities and skilled expatriates sent by multinational firms to manage their subsidiaries. In particular, multinational enterprises use skilled worker transfers to control and co-ordinate their headquarter operations with their subsidiary operations and to ensure tacit knowledge transfers (Kogut and Zander, 2003; Williams, 2007) .
3 study, Sauvant et al. (1993) argue that FDI decrease migration incentives in the short run -by providing would-be migrants with employment opportunities -and in longer term -by enhancing growth and reducing poverty. This argument has also been proposed in a sociological study by Sassen (1988) .
Other papers find factor flows to be complements. Using data on 25 less-developed countries (LDCs) over the 1985 -2000 period, Sanderson and Kentor (2008 They find that stocks of inward FDI and of immigrants have similar determinants, and that higher stocks of inward FDI are associated to larger foreign population from the same origin country.
No straightforward consensus can be derived from this literature, probably because it does not consider the skill content of migration. In the following part, we review available studies making the difference between skilled and unskilled migration. 
Introducing skills in the study of the FDI-migration nexus
Theoretical background and contribution of the paper
The theoretical explanations for these results come from outside the literature on international framework. In such a two-country model, asymmetric factor scarcities allow for corner solutions that are sufficient to generate both substitution and complementarity between factor flows. Our model allows us to illustrate how migration may impact capital flows (as most of the theoretical literature does), but also to understand the reverse causality.
Our work shows that, in addition to network effects, standard industrial mechanisms can also generate complementarity and substitution. We corroborate empirical studies showing that unskilled migration and FDI toward migrant's origin countries are negatively related (El Yaman et al., 2007; Kugler and Rapoport, 2007) and that skilled migration and FDI from migrant's origin countries are positively related (Docquier and Lodigiani, 2010; Foad, 2012; Gheasi et al., 2013; Hoxhaj et al., 2015) . However, our model does not explain empirical findings suggesting that skilled migration and FDI toward migrant's origin countries are complements (El Yaman et al., 2007; Kugler and Rapoport, 2007; Javorcik et al., 2011) . Due to the production structure of the capitalist sector that requires all three factors, in a country under skilled labor and capital deprivation (as a developing country), it is not possible to observe emigration of skilled workers together with an arrival of foreign firms. Such an empirical result may better be explained by network effects.
Then, our work can be related to Ricardian models in which factor flows are motivated by the technological superiority of the destination country. Among others, Davis and Weinstein (2002) develop a Ricardian model with a composite production factor. They show that skilled labor, 3 The model
The one-country model
Let us start considering a single country, called South. The country combines three inputs, capital, skilled and unskilled labor, for producing two transportable goods, both internationally traded.
The first good is the output of a non-capitalist sector. Skilled and unskilled labor are perfect substitutes and produce under constant returns to scale. The production task to be carried out is basic, consequently both types of workers have the capacity to perform it although skilled workers are more efficient in doing so. The production function of this sector is:
being the output, U 1 and S 1 the respective inputs of unskilled and skilled labor, c a constant greater than unity, and A a positive constant. The intensive form of this production function is given by equation (1), where u 1 and s 1 are technical coefficients i.e. the respective quantities of unskilled and skilled labor needed to produce one unit of output, respectively u 1 = U1 Q1 and
The second sector is a capitalist or industrial sector, as it employs capital in addition to labor.
It is characterized by the following Cobb-Douglas function:
being the output, K, U 2 and S 2 the respective inputs of capital, unskilled labor and skilled labor employed in the sector, β a constant between zero and unity, and B a positive constant. Then in the industrial sector, returns to scale are constant, capital and labor are imperfect substitutes to each other, and skilled and unskilled labor are perfect complements. This functional form is the simplest solution for taking account of the fact that, when a firm makes FDI for benefiting from cheap unskilled labor, it also needs some skilled labor for managing the plant. Production involves two complementary tasks, a simple one and a complex one. The complex task can be carried out by skilled workers only. Both types of workers can carry out the simple tasks but, usually, wages being higher for the complex task, only unskilled workers will accept the simple one. The intensive form of the production function is given by equation (2), where k and l are technical coefficients, respectively k =
Both outputs are perfectly mobile internationally, thus their prices are set up in international markets. We choose the non-capitalist good as the numeraire. Its price equals unity, the price of the industrial good being denoted p. We start examining what happens when all the three factors are mobile between sectors of the economy but internationally immobile, so that their prices are determined locally. In perfectly competitive markets, the marginal productivity of each factor equalizes its price. In the non-capitalist sector, as long as both types of labor are employed, wages are given by equations (3) and (4), where w u denotes the wage of unskilled labor and w s denotes the wage of skilled labor.
In the capitalist sector, factor prices are given by equations (5) and (6), where ρ denotes the returns to capital.
Equilibrium implies the full employment of inputs. The total endowment of each factor equalizes the global demand by the two sectors of the economy:
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The solution to this system is developed in appendix, Section A.1. For both types of labor to be employed in the non-capitalist sector, the following inequality must hold:
What happens when this inequality does not hold depends upon the respective sizes of the skilled and unskilled labor forces. If there are less skilled workers than unskilled workers (S < U ), there will be no skilled worker in the non-capitalist sector, so that the skilled wage will no longer be given by equation (4). If there are more skilled workers than unskilled workers (S > U ), there will be no unskilled worker in the non-capitalist sector, so that the unskilled wage will no longer be given by equation (3). Both corner solutions are developed in appendix, Section A.2.
The North-South model
Let us add a second country, called North. Apart from their factor endowments, both countries are similar to each other. Every variable x for the South will correspond to the variable x * for the North. The world factor endowments are given by the sum of North and South endowments,
The South is a developing economy, amply endowed with unskilled labor and poorly endowed with skilled labor. Conversely, the North is a developed country, poorly endowed with unskilled labor and well endowed with skilled labor.
In this two-country economy, goods are perfectly mobile without any transaction cost. Thus, there is a world market for each good and the local price equals the world price in both countries.
As in the previous section, we normalize the price of the non-capitalist good to unity and denote p the price of the industrial good.
In both countries, workers have preferences represented by a Cobb-Douglas utility function
given by:
, where q 1 denotes the worker's consumption of the non-capitalist good, q 2 denotes her consumption of the capitalist good, and γ is a constant between zero and unity. This utility function implies that every consumer devotes a share γ of her income to buy the non-capitalist good and a share (1 − γ) to buy the capitalist good. Aggregating over all consumers and equalizing the world supply and the world demand, we get:
2 ) denotes the world income, I = w u U + w s S + ρK is the income generated in the South, and I * = w * u U * + w * s S * + ρ * K * is the income generated in the North. The Walras equality implies that we only need to check one of these conditions. The conditions (11) and (12) are equivalent to:
It implies that, at equilibrium, the part of the income generated by the non-capitalist sector devoted to buy the capitalist good must equal the part of the income generated by the capitalist sector devoted to buy the non-capitalist good.
As for factors of production (capital, skilled and unskilled labor), they are imperfectly mobile between countries. Initially, the global capital stock,K, is fully owned by the North, but some part of this stock may be invested in the South. For accepting to invest in the South, capitalists must get higher returns than in the North, which may be interpreted as an exogenous risk premium, τ (> 0). Then, we can write:
Workers are internationally mobile. The initial populations of skilled and unskilled labor in the South and in the North are given by S 0 , U 0 , S * 0 and U * 0 . After migration, populations are given by S , U , S * and U * . Since the North is well endowed with skilled labor but not with unskilled labor, and the South is well endowed with unskilled labor but not with skilled labor, we are interested in movements of skilled workers from the North to the South, and of unskilled workers from the South to the North. As there are migration costs, for skilled workers to accept migrating from the North to the South, they must get a higher wage in the South, the difference needed for covering migration costs being µ s (> 0). Then, we can write
Similarly, for unskilled workers to accept migrating from the South to the North, they must get a higher wage in the North, the difference needed for covering migration costs being µ u (> 0).
Then, we can write:
4 Factors mobility
Initial situation: No factor mobility
Let us first look at what happens when all the factors are immobile. The whole stock of capital is invested in the North K * =K , so that the South has no capital (K = 0). In both countries, the skilled and unskilled labor force equal the initial endowments:
0 . In the South, the capitalist sector is inactive and all the workers are hired by the non-capitalist sector. In each sector, production equals:
The wages of both types of workers are determined by the non-capitalist sector only. Unskilled workers are paid: w u = A and skilled workers are paid: w s = cA. Then, the global income earned by workers in the South equals:
In the North, the capital endowment is large enough and the unskilled workforce is small enough for all unskilled workers to be employed by the capitalist sector, the non-capitalist sector employing skilled workers only. Then, the following inequality is met:
In each sector, outputs are given by:
Unskilled workers are paid: 
The world income is given by:
and the equilibrium condition (13) gives the world price of the capitalist good:
so that the condition (17) becomes:
where:
At this stage, both capital and unskilled labor have an incentive to move. In the North, returns to capital are given by: ρ * = βBp
. If a small quantity of capital were invested in the South, returns to capital would be:
. As long as the inequality
β K < S * holds, returns to capital are higher in the South than in the North (ρ > ρ * ).
Therefore, if there were no risk premium, capital would have an incentive to move from the North to the South. With a positive risk premium, capital has an incentive to relocate to the South as long as: ρ − ρ * > τ , which implies that:
Introducing the expression of the price in this equation, we obtain the following condition:
Note that having the whole capital stock invested in the North is not an equilibrium.
The wage of unskilled workers in the North is higher than the wage in the South: (1 − β) Bp
Thus, if they were allowed to migrate at no cost, unskilled workers would move from the South to the North. When there are positive migration costs, Southern unskilled workers have an incentive to head North as long as: w * u − w u > µ u , which implies that:
Introducing the expression of the price in this last equation, we obtain the following condition:
Note that having no migration of unskilled workers from the South to the North is not an equilibrium.
In the sequel, we assume that both conditions (18) and (19) hold, so that having all the capital invested in the North and no unskilled migration from the South to the North is not an equilibrium. Therefore, we only look at equilibria with capital invested in the North and unskilled Southern workers employed in the North.
Types of equilibria
Let us look at what happens, at equilibrium, when both countries host a part of the capital stock and when a number of unskilled migrants originating from the South work in the North. We can identify two equilibria of this type, depending upon the constraints faced by the industrial sector in both countries.
The first case occurs when the equilibrium stocks of capital invested in both countries are large. In each country, the capitalist sector is large enough to drain all the scarce labor -skilled labor in the South and unskilled labor in the North -from the non-capitalist sector, which only employs the abundant labor. In this case, the following inequalities hold:
or equivalently:
Note that this equilibrium requires a large enough global capital stock. If the global capital stock is too small, the capitalist sector in each country cannot be large enough to employ all the scarce labor, so that this labor is still employed by the non-capitalist sector. This situation cannot be an equilibrium, as it implies that both skilled and unskilled workers earn the same wages in both countries (the wages equal to their marginal productivities in the non-capitalist sector). Then, returns to capital are the same in both countries and the equilibrium condition (14) is not met.
The second case occurs when the equilibrium stock of capital invested in the South and the equilibrium population of unskilled migrants in the North are small. Then, the basic structure of the economy does not change with respect to the initial situation: the capitalist sector in the South is not able to employ all the skilled workers, so that some of them are still working in the non-capitalist sector; and the capitalist sector in the North is large enough for employing all the unskilled workers, so that the non-capitalist sector employs skilled workers only. Then, the following constraints are met:
Large investment to the South
The equilibrium
Let us look at the first case, when the equilibrium capital stocks invested in both countries are large. This equilibrium is the most likely to prevail in the real world. Capital appears to be worldly abundant. It has long been localized in northern industrial countries but, particularly since the late 1990's, we observe a significant increase in FDI toward emerging and developing countries.
In each country, the capitalist sector is large enough to drain all the scarce labor -skilled labor in the South and unskilled labor in the North -from the non-capitalist sector which only employs the abundant labor.
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In the South, sectoral outputs are given by:
Skilled workers are employed by the industrial sector only. Skilled workers are paid:
β − A, unskilled workers are paid: w u = A and returns to capital are given by:
The income generated in the South equals:
In the North, sectoral outputs are given by:
Skilled workers are paid: w * s = cA, unskilled workers are paid:
and returns to capital are given by: ρ * = βBp
. The income generated in the North equals:
The world income equals:
The equilibrium condition (13) has an explicit solution, the world price of the industrial good being:
Introducing the expression of the price in the condition (20), we find a condition on the capital endowments in each country:
where φ =
At international equilibrium, the conditions (14), (15) and (16) are met. These three conditions may be written as:
where the price, p, is given by equation (22).
Marginal change in the risk premium or in the migration costs
At equilibrium, we analyze what happens to the factor allocation between countries when either τ , µ u or µ s increases at the margin. Calculations are presented in appendix, Section A.3 and lead to the results presented in Table 2 . Table 2 : Changes induced by a marginal increase in τ or µ u (large investment case)
At equilibrium, a marginal increase in the risk premium implies that capitalists expect higher returns in the North than in the South, such that: τ > ρ − ρ * . In this case, more capital remains in the North to the detriment of the South ( dK K < 0). At equilibrium, the industrial sector faces a shortage of unskilled labor in the North and a shortage of skilled labor in the South. Thus, when the capitalist sector gets larger in the North and smaller in the South, the demand for unskilled labor increases in the North while the demand for skilled labor decreases in the South.
Consequently, both unskilled and skilled labor stocks increase in the North to the detriment of the South ( dU * U * > 0 and dS S < 0). A marginal increase in the migration cost for unskilled workers implies that Southern unskilled workers have less incentives to go North, such that: µ u > w * u − w u . In this case, the stock of unskilled labor increases in the South to the detriment of the North ( dU * U * < 0). Thus, in the North, the capitalist sector gets smaller when the stock of unskilled labor decreases and its demand for capital drops. In the South, the industrial sector gets larger, but it is compelled by skilled labor; thus, its demand for skilled labor increases. Consequently, both capital and skilled labor stocks increase in the South to the detriment of the North ( The stock of skilled labor should decrease in the South to the benefit of the North. In the South, the industrial sector is compelled by skilled labor, so the sector should get smaller when the stock of skilled labor decreases, and its demand for capital should drop. In the North, the industrial sector is compelled by unskilled labor, so the demand for unskilled labor should increase. As a result, we expect both capital and unskilled labor stocks to increase in the North to the detriment of the South.
Thus, changes in the risk premium and in the migration cost of unskilled workers both lead to capital flows and unskilled migration moving in opposite directions, and to capital flows and skilled migration moving in the same direction. For instance, a decrease in the risk premium leads to an increase in North-South capital flows. This, in turn, leads to an increase in North-South skilled migration and to a decrease in South-North unskilled migration. Then, we can conclude that FDI and unskilled migration are substitutes, while FDI and skilled migration are complements.
Small investment to the South
The equilibrium
Let us analyze the second case, when the equilibrium stock of capital invested in the South and the equilibrium population of unskilled migrants are small enough, so that the condition (21) is met.
Because the non-capitalist sector still employs both skilled and unskilled workers, wages are determined by the non-capitalist sector only, so that w u = A and w s = cA. Returns to capital are given by: ρ = β (Bp)
. Then, the global income generated in the South equals:
Note that, using the expressions of Q 2 and Q * 2 , the small investment condition (21) may be re-written as:
The condition (24) holds as long as the average productivity of capital is higher in the South than in the North. Returns being constant, the same inequality holds for marginal productivity and returns.
Unskilled workers are paid:
− cA, skilled workers are paid: w * s = cA and returns to capital are given by: ρ * = βBp
. Then, the global income generated in the North equals:
Noting that: Q 1 = A (U + cS) − (1 − β) pQ 2 , the equilibrium condition (13) becomes:
(25)
This equation has no explicit solution. However, as the left hand side is positive and does not depend upon p, while the right hand side increases from zero to infinity when p increases from zero to infinity, there is always an equilibrium price and this price is unique. This solution depends upon the capital invested in the South, K, and the number of unskilled workers employed in the South, U * . Thus, the price can be written:
At international equilibrium, the conditions (14) and (16) are met. The former may be written as:
so that:
The later becomes:
which leads to:
The wages of skilled workers in the South and in the North are given by: w s = w * s = cA. As they are identical in both countries, there is no skilled migration from the North to the South: S = S 0 and S * = S * 0 .
Marginal change in the risk premium or in the migration cost for unskilled workers
At equilibrium, we look at what happens to the factor allocation between countries when either τ or µ u increases at the margin. Calculations are presented in appendix, Section A.4 and lead to the results presented in Table 3 . A marginal increase in the migration cost for unskilled workers implies that Southern unskilled workers have less incentives to go North, such that: µ u > w * u − w u . In that case, the stock of unskilled labor increases in the South to the detriment of the North ( dU * U * < 0). In the North, the lower supply of unskilled Southern workers implies that unskilled workers get higher wages, depressing the returns to capital. Investing in the South becomes a more attractive option for capitalists, consequently the capital stock increases in the South to the detriment of the North 
Concluding remarks
In this paper, we have presented a theoretical model that reconciles the standard trade theory with a number of empirical studies on FDI and migration taking place between developed and developing countries. Our approach allows us to evidence both substitution and complementarity between factor flows in a single trade model. Analyzing both directions of the nexus, we find that capital and unskilled labor flows are substitutes, and that capital and skilled labor flows are complements.
The intuition is the following: Capitalists need to combine their capital with both unskilled and skilled workers. When located in the North where unskilled workers are scarce, they attract unskilled migrants from the South; when located in the South where skilled workers are scarce, they attract skilled migrants from the North. Such a North-South migration can be akin to Northern managers and technicians sent to control the plants in the foreign country. Conversely, we show that the movement of people across borders can also lead to the relocation of a number of firms.
Our results corroborate empirical studies showing that unskilled migration and FDI toward migrants' origin countries are negatively related (El Yaman et al., 2007; Kugler and Rapoport, 2007) and that skilled migration and FDI from migrants' origin countries are positively related (Docquier and Lodigiani, 2010; Foad, 2012; Gheasi et al., 2013; Hoxhaj et al., 2015) . However, our model does not explain empirical findings suggesting that skilled migration and FDI toward migrants' origin countries are complements (El Yaman et al., 2007; Kugler and Rapoport, 2007; Javorcik et al., 2011) . This empirical result is in line with the literature on migration network effects. To introduce such effects in the modelling of the FDI-migration nexus, one could use the new trade theory that integrates economies of scale and monopolistic competition among firms (Helpman and Krugman, 1985) . See Felbermayr et al. (2012) who discuss how such a model can be used to understand the relation between factor flows.
Both types of mechanisms are important to understand the FDI-migration nexus. On the one hand, standard forces evidenced by the international trade theory have virtually been ignored so far. We therefore try to fill this gap, showing that these forces can generate population displacements for work purpose between developed and developing countries. On the other hand, network effects stressed by the empirical literature are better able to explain the link between skilled migration and FDI flowing in opposite directions.
Finally, although our results are quite instructive on the link between capital and labor flows, future theoretical research could try (i) to introduce Ricardian type differences in productivities across countries, (ii) to relax the strict complementarity between unskilled and skilled workers in the production of the industrial good, and (iii) to consider native and foreign workers as imperfect substitutes as research initiated by Peri and Sparber (2009) and Ottaviano et al. (2013) suggests. Such refinements should not change the main results of the model, but could modify their magnitude and thus their precision. This exercise could then allow one to propose a numerical calibration of the model.
With this paper, we contribute to the literature showing that factor flows are highly interdependent, and thereby that migration and commercial policies should be designed together. First, let us consider policy interventions aiming at attracting FDI, which is a potential source of economic growth, particularly for developing countries (Hansen and Rand, 2006) . Because capital and skilled labor flows are complements, countries attracting foreign firms should implement policies to answer their demand in skilled labor. In the short run, countries should implement policies supporting the arrival of high skilled workers, and particularly supporting skilled worker transfers that allow multinational enterprises to coordinate their headquarter and their affiliates' operations (Kogut and Zander, 2003; Williams, 2007) . In the long run, developing countries should reduce their skilled labor shortage by investing in education in order to increase their stock of human capital.
Then, our results suggest some policy recommendations aiming at regulating migration flows.
On the one hand, migration of skilled workers is usually perceived as a loss for origin countries in terms of human capital and educational costs, and as a gain for host countries. 
A Appendix
A.1 Single country (interior solution)
We assume that both factors are employed in the non-capitalist sector, so that u 1 > 0 and s 1 > 0.
Combining equations (3), (4) and (6), we obtain:
Then, using equations (2), (5) and (9), we obtain:
where l is given by equation (26). The wages are given by equations (3) and (4). Combining (26) with the equilibrium conditions (7) and (8) we get:
Using the production function ( 
The conditions u 1 > 0 and s 1 > 0 imply:
A.2 Single country (corner solutions)
Let us first look at the case u 1 > 0 and s 1 = 0, which happens when:
Then, skilled labor is scarce enough for being employed in the capitalist sector only; the noncapitalist sector employs unskilled labor only. If the wage of unskilled workers is still given by (3), the fact that skilled workers are no longer employed by the non-capitalist sector implies that their wage is no longer given by (4). Knowing that s 1 = 0, and using equations (8) and (7), we get:
Then, using the production function (1) and the fact that s 1 = 0, we find:
and combining equations (9), (2) and (8):
Last, using (3), (5) and (6), we get the wage of skilled workers and the returns to capital:
Let us now look at the case u 1 = 0 and s 1 > 0, which happens when:
< S
Now, unskilled labor is scarce enough for being employed in the capitalist sector only; the noncapitalist sector employs skilled labor only. The wage of skilled workers is still given by equation (4), but unskilled workers are no longer employed by the non-capitalist sector, which implies that their wage is no longer given by (3). Knowing that u 1 = 0, and using (8) and (7), we get:
Then, using the production function (1) and the fact that u 1 = 0, we find:
Last, using (4) and (5), we get the wage of skilled workers and the returns to capital:
A.3 Impact of a risk premium and migration costs variation on the factor allocation (large transfer case)
At equilibrium, we look at the impact of a change in the risk premium and migration costs on the factor allocation among countries, when capital is worldly abundant and is invested in both countries (K > 0 and K * > 0), case initially developed in Section 4.3.
Let us remind the equilibrium conditions:
where the world price of the industrial good is:
The logarithmic derivative of the price is:
